Endogenous and exogenous stimulation of the pancreas was studied to detennine whether changes in protein output could be linked to decreased total plasma amino acid concentrations. In fasted rats, diversion of pancreatic juice resulted in a transient increase in protein output and a linked fail in total plasma amino acid. In fed animals, however, diversion of juice did not result in any change in protein output or total plasma amino acid concentrations, although protein output was two-fold greater than in fasted animals. Similarly, after atropine treatment, diversion of juice failed to result in any change in protein output or total plasma amino acid in either fed or fasted animals. Stimulation of the gland with increasing doses of cholecystokinin ranging from 1-25 to 10*00 Crick Harper Raper Units, resulted in dose response increases in protein output and corresponding dose response falls in total plasma amino acid concentrations. Maximum decrease in total plasma amino acid concentrations was seen at 50% from the baseline with 5 00 Crick Harper Raper Units of cholecystokinin. These results show that with exogenous and endogenous stimulation in fasted animals, a highly significant, inverse relationship exists between protein output and total plasma amino acid. This relationship is the basis for a reliable, non-invasive test of pancreatic function that allows free mobility, although a period of fasting is required in order to increase the sensitivity of the test.
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Within the array of procedures available for testing exocrine pancreatic function, the most accurate (75-90% diagnostic accuracy) involves intubation and therefore is substantially invasive, time consuming, expensive, and uncomfortable for the patient. ' of the first 20 minute period and then fell to return to basal levels by 60 minutes (Fig la) . As stimulated protein output and total plasma amino acid concentrations returned to basal concentrations by 60 minutes, the two dose ranges were combined to establish a dose response relationship from 0-31 to 10-00 Crick Harper Raper Units of cholecystokinin plotted against changes in protein output/20 minute interval (Fig la) or total plasma amino acid/20 minute interval (Fig lb) .
Stimulation from 1[25 Crick Harper Raper Units of cholecystokinin resulted in stimulated protein output that was associated with corresponding falls in total plasma amino acid. Maximal decrease was seen at 50% from basal levels at a dose of 5-00 Crick Harper Raper Units of cholecystokinin (Figs la, b) . When 10 00 Crick Harper Raper Units of cholecystokinin was given, protein output significantly increased above the 5-00 Crick Harper Raper Units response, however, at this dose it took longer for total plasma amino acid to return to baseline than with the previous dose (Fig lb) . A linear regression calculated for stimulated protein output against total plasma amino acid over the entire dose range used (0-31 to 10-00 Crick Harper Raper Units) resulted in a highly significant, inverse relationship with a correlation coefficient of -0-804 (Fig 2) , although as a result of the maximal decrease in total plasma amino acid at 5-00 Crick Harper Raper Units the correlation coefficient could be improved to -0-890 with the After the hypersecretory response. output and total plasma amino acid wi by 40% and 27%, respectively in atrop pared with non-atropine treated anim 3a, b).
When the above experiment was rel fed animals, no hypersecretory resp( seen, nor was there any change from b: total plasma amino acid (Figs 4a, b) . Al atropine treated rats, pancreatic secreti4 to change protein output and total plasr acid from baseline values (Figs 4a, b) .: 40 minutes after diversion in non-atro rats, protein output was not significantly compared with atropine treated animals No difference in total plasma amino aci between the two groups. In the fed statt output was significantly greater by betu 250% than in their respective fasted st, 3a, 4a).
Discussion
In this study, changes in total plasma ar and pancreatic protein output were after endogenous and exogenous stimi determine whether changes in total plasma amino acid could be correlated with protein output, and therefore more extensively test this hypothesis of pancreatic function. In previous studies where pancreatic function was assessed by changes in total plasma amino acid,3-' the gland was stimulated by a constant infusion of caerulein or cholecystokinin and the changes in total plasma amino acid estimated. It was concluded that the change in total plasma amino acid associated with this stimulation was the result of increased uptake of amino acids by the pancreas, although it was only in one of these studies, using one dose of cholecystokinin, at one time point 120 1iO that duodenal chymotrypsin activity was compared with changes in total plasma amino acid. In the present study this relationship was tested by stimulating the protein output which was associated with a peated in significant fall in total plasma amino acid. This onse was finding indicates that endogenous stimulation aseline in does decrease total plasma amino acid, and [so in fed, furthermore, supports the view of the specific ons failed uptake of amino acids by the pancreas, because ma amino atropine abolished the hypersecretory response Except at and total plasma amino acid did not change. In pine, fed this experimental design it was thought that rdifferent diversion ofpancreatic juice would closely mimic , (Fig 4a) . the intestinal phase of pancreatic secretion. In id existed fact, the protein output in rats fed up to surgery e, protein was 15- 
